lawii served as a control organism, since it is capable of de novo biosynthesis of carotenoids. All four enzymes, namely, adenosine triphosphate (ATP)-mevalonate 5-phosphotransferase (EC 2.7.1.36), ATP-5-phosphomevalonate phosphotransferase (EC 2.7.4.2), ATP-5-pyrophosphomevalonate carboxy-lyase (EC 4.1.1.33), and isopentenylpyrophosphate A3l,A2-isomerase (EC 5.3.3.2) , were demonstrated in this organism. Mycoplasma sp. avian strain J, which contains all enzymes necessary for the biosynthesis of mevalonic acid, lacks the first three of the above enzymes but contains isopentenyl pyrophosphate Al3, A2isomerase. M. hominis, which lacks the enzymes necessary for the biosynthesis of mevalonic acid, also is deficient in the enzymes involved in its conversion to y, y-dimethylallyl pyrophosphate.
The Mycoplasma behave as two nutritional types on the basis of lipid requirements. Mycoplasma sp. avian strain J and M. hominis type 2 strain 07 require sterols for growth, whereas M. laidlawii strain B synthesizes carotenols (10) . Carotenols appear to have a functional role similar to that of sterols, as evidenced by the sparing action of cholesterol on carotenoid synthesis (9) and the capacity of carotenoid intermediates or exogenous carotenols to substitute for sterol. Further evidence for analogous functions of sterol and carotenol in Mycoplasma is the reversal by cholesterol of growth inhibition due to inhibition of carotenoid synthesis (12) . Biosynthesis of mevalonic acid in Mycoplasma proceeds by the condensation of 1 mole of acetyl coenzyme A (CoA) with 1 mole of acetoacetyl CoA to form 3-hydroxyl-f3-methylglutaryl CoA (HMG-CoA), followed by reduction by a pyridine nucleotide-linked reductase to form mevalonic acid (11) . All the organisms are capable of acetate activation and acetoacetyl CoA formation (11, 15) . M. laidlawli and Mycoplasma sp. strain J are capable of incorporation of acetate-2-C'4 into mevalonic acid (11) . No Both mevalonic acid-i-C'4 and mevalonic acid-2-C'4 served as substrates for determination of decarboxylation of mevalonic-5'-pyrophosphate. The reaction mixtures were incubated in screw-cap tubes to eliminate loss of carbon dioxide. After heat inactivation (70 C for 5 min), one-half of each reaction mixture was extracted and treated as described above. The remainder of the reaction mixtures, after acidification (pH 4), were bubbled with nitrogen for 30 min in a closed system, trapping the evolving carbon dioxide in saturated barium hydroxide. A small quantity of barium carbonate was added as a carrier, and the precipitates were washed, weighed, and counted in a Tracerlab automatic proportional counter. Counts were corrected for self-absorption by extrapolation to infinite thinness.
Determinations of ATP-5-pyrophosphomevalonate carboxylyase (EC 4.1.1.33) activities with either mevalonic-5'-pyrophosphate-l-C"4 or mevalonic-5'-pyrophosphate-2-C'4 as substrates were carried out in a similar way.
Isopentenylpyrophosphate A3, A2-isomerase was assaved by measuring the disappearance of substrate, i.e., isopentenyl pyrophosphate, according to a modification of the method described by Agranoff et al. (1) . Samples taken at various time intervals were treated with 0.5 ml of trichloroacetic acid, which inactivated the enzyme and hydrolyzed -y,-y-dimethylallyl pyrophosphate. After removal of -y, -y-dimethylallyl alcohol by extraction with diethyl ether (three times), samples of the aqueous layer which still contained residual isopentenyl pyrophosphate were transferred to planchets and counted in a Tracerlab proportional counter. Isopentenylpyrophosphate A',WA-isomerase also was assayed by measuring the disappearance of isopentenyl pyrophosphate by gas chromatography. After inactivation (70 C for 3 to 5 min), the residual isopentenyl pyrophosphate-l-C'4 was extracted with ethyl alcohol-ether (1:1, v/v), the solvents were evaporated under a stream of nitrogen, and the aqueous solutions were concentrated by lyophilization. The phosphorylated compounds were converted to their alcoholic forms enzymatically by use of orthophosphoric monoester phosphohydrolase (EC 3.1.3.1) in a reaction mixture of (3): 0.02 M magnesium acetate; 0.2 ml of 0.04 M tris(hydroxymethyl)aminomethane-maleate buffer (Tris-maleate buffer), pH 10; and 8 mg of orthophosphoric monoester phosphohydrolase in a total volume of 1.5 ml. After the reaction mixtures were incubated for 30 min at 37 C, the enzyme protein was heat-inactivated (70 C for 3 to 5 min). The supernatant solutions were extracted four times with 1-ml quantities of diethyl ether, and ether extracts were dried under a stream of nitrogen. The residues were dissolved in 0.1 ml of tetrahydrofuran and 0.05 ml was subjected to gas-liquid chromatography in a Beckman model GC 2A instrument equipped with a Thermotrac temperature programmer, a thermistor detector, and matched 6-ft (1.8-meter) columns of 20% diethylene glycol succinate on Chromosorb W 42/60 (Beckman no. 70402) under the following conditions: column temperature, 50 C; gas, helium; flow rate, 85 ml/min; current, 300 ma; sensitivity, 50; chart speed, 0.5 inch/min. Concentrations of isopentenol were determined by measurement of areas under the peaks by planimetry relative to areas under peaks of known control amounts of isopentenol.
Materials. The following compounds were synthesized in our laboratory from mevalonic acid-i-C'4 and mevalonic acid-2-C'4 with enzymes isolated from (Table 4) .
Isopentenylpyrophosphate A3 , A2-isomerase. Isopentenylpyrophosphate A3, A2-isomerase was measured as the rate of disappearance of isopentenyl pyrophosphate-l-C'4, as illustrated in HENRIKSON AND SMITH Mycoplasma sp. The tubes con-proteins. The reaction was carried out at 37 C in a lacked gluta-total volume of 2.0 ml with samples being removed at 'tivated enzyme zero-time and at 5, 10, and 30 min for assay purposes. 
